In recent years, a handful of countries have converted the financing of their social security systems from pay-as-you-go (PAYGO) to partial or full funding. Privatization is viewed as one way to insulate social security from the political and demographic pressures that currently threaten the financial stability of PAYGO systems. However, privatization would improve a nation's situation only if such a reform increases domestic saving. In this paper I use evidence from Chile, where social security was privatized in 1981, to assess the impact of such a reform on household saving rates. I find that the reform provided a significant stimulus for saving among higher income households, increasing their saving rates by more than seven percentage points. This increase in saving at the household level translates into an increase in national saving of more than two percent of GDP.
I. Introduction
In recent years, a handful of countries have converted the financing of their social security systems from pay-as-you-go (PAYGO) to partial or full funding. These reforms generally have also transferred some of the management of contributions to the private sector. Many more countries are considering similar reforms as declining birth rates and longer life expectancy have left their PAYGO social security systems underfunded. Bringing these systems back into balance would require large tax increases or benefit cuts. Privatization is viewed as one way to insulate social security from the political and demographic pressures that currently threaten the financial stability of PAYGO systems.
Underfunding of a social security system implies that future claims on resources exceed what is effectively being set aside. The only solution is to increase resources dedicated to funding the consumption of current and future retirees.
Privatization would improve a nation's situation only if such a reform increases domestic saving (Greenspan 1997) . National saving will be affected by the change in the method of financing and how transition to a fully-funded system is structured.
Financing and transition impacts of privatization have been widely analyzed.
However, transition from a PAYGO to a fully-funded system will also affect household saving, not only in an accounting sense as social security saving is transferred from government to households, but because households may also adjust their net of social security saving in response to perceived changes in the value and risk of future social security wealth. The impact of privatization on household saving has received less attention.
In this paper I use evidence from Chile, where social security was privatized in 1980, to assess the impact of such a reform on household saving rates net of social security. In Chile, transfer from the PAYGO system to the private system was voluntary. I employ data from a household income expenditure survey and implement a difference in difference approach to compare the saving behavior of those covered under the private system and those who remained in the PAYGO system. I find that . 1 privatization of social security had a negligible effect on net of social security saving rates among medium and low income households. However the reform provided a significant stimulus for saving among higher income households.
Section II of this paper provides a brief overview of the Chilean reform.
Section III provides a discussion of what impact privatization might be expected to have from a theoretical perspective. Recent literature which has looked at the effects of privatization and existing evidence on the effect of the Chilean reform is also reviewed. Section IV describes the data. Section V presents the empirical approach and discusses the strengths and weaknesses of the difference in difference methodology which has been used widely in recent years to measure responses to changes in policy. The results are presented in section VI and section VII concludes with a discussion of their implications.
II. Social Security Privatization in Chile
Prior to the reform of 1980, Chile had a social security system financed exclusively on a PAYGO basis. The system was administered by a handful of institutions organized by occupational categories. Employees and employers contributed a percentage of wages with the employer contribution generally much larger than the employee contribution. The system did not achieve universal coverage.
Self-employed and informal sector workers, who make up 25 to 30 percent of the labor force, were not covered by the system. In addition to providing old age pensions, the social security institutions provided disability and survivor's pensions, worker compensation and unemployment insurance, and health care benefits.
Discussions of reform began in the early 1960s due to problems of long-run solvency. The population growth rate was declining and life expectancy was increasing at the same time the system was maturing, implying a rapidly growing passive to active ratio, Responding to political pressures, benefits had also been increased and extended prior to this time. These factors combined to place unsustainable financial strain on the system. The response was to increase the payroll tax. By the late 1960s the employer and employee contribution was close to 50 percent of wages (Iglesias and Acuna 1991). Critics cited the distortionary impact of the payroll tax, the high administrative costs of the multiple institutions, and the instability of real benefits due to frequent congressional interference in indexation rules in calling for privatization.
The social security system introduced in 1980 is based on full capitalization of contributions.
Participants have ten percent of their wages deducted and placed in a personal account in a financial institution of their choosing. There is no employer contribution, however employers pay for worker compensation insurance. An additional percentage, generally between three and four percent of wages, is deducted to cover administrative costs and disability and survivor's insurance. In addition to the mandatory contribution, people can make additional contributions to their accounts tax free up to a generous cap. Financial institutions called Pension Fund
Administrators were established to exclusively handle the management of pension funds. Their investment mix is regulated by the government. Upon retirement as individual chooses between the purchase of an indexed annuity and a sequence of withdrawals.
Transition to the new system was voluntary. Participants who switched to the private system were issued indexed recognition bonds for the amount of contributions they had made under the PAYGO system. Approximately 70 percent of participants in the PAYGO system switched to the new system in the first year of operation. Those who remained were older workers closer to retirement (Mesa-Lago 1994) .
III. Social Security and Household Saving Behavior
The life cycle model has long been the most predominant context for thinking about saving behavior. The basic theoretical model predicts that people will attempt to keep their marginal utility of expenditure constant over their lives. The implication is that people will save to insure their consumption streams against a number of contingencies, the principle one being old age. Despite the predictions of the life cycle model, there has been longstanding concern that people do not save "enough."
If people do not save enough to insure themselves then the government will likely have to fill the void which presents a catch-22 situation. Evidence suggests that the existence of government insurance programs lead people to save less (Hubbard, Skinner, and Zeldes 1995) . Low saving means less funds for capital accumulation, economic growth and Improvements in economic well-being. The decline in U.S.
saving over the past few decades has been accompanied by a decline in domestic investment, productivity growth, and growth in real wages (Gokhale, Kotlikoff and Sabelhaus 1996) . The concern over low saving has been followed up with a variety of policies aimed at encouraging people to set aside more resources.
By far the largest scale policy intervention in household saving decisions is social security. Social security forces people to save over the life cycle and thereby provide for their own retirement needs. As long as providing for old age is one reason people save, contributions to social security should serve as a partial substitute for personal saving and therefore reduce net of social security saving rates at the household level. The degree to which contributions to social security affect saving rates depends on the future benefits participants expect to draw. Expectations of future benefits are influenced by expected rate of return on contributions, clarity of information regarding benefh structures, expected future stability of the system, the value placed on certain types of insurance provided by the system, and a host of other factors.
A number of papers have documented the extent to which the presence of social security depresses household saving rates, including Feldstein and Pelecchio (1979) , Kotlikoff (1979) , Diamond and Hausman (1984) , Dicks-Mireaux and King (1984) , Bernheim (1987) , and Leimer and Richardson (1992) . As most social security systems are financed on a PAYGO basis, any reduction in household saving translates into a decline in aggregate saving as contributions to social security are simply transferred from the working generation to retirees. So while a social security system may ensure that people insure themselves over the life cycle, it reduces the funds available for capital accumulation.
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Demographic and political factors have contributed to long run solvency problems in many PAYGO social security systems. Among reform options for addressing these problems, privatization of social security has received increasing attention. Privatization generally refers to making the transition from a PAYGO system to a fully-funded one where some of the management of contributions is handled by the private sector. Such a social security system would continue to force people to save for retirement while channeling a large and stable source of funds into the private sector for investment. The short and long run impact of privatization on national saving depends on how the transition is structured and financed and the behavioral responses of individuals and households. In this paper my focus is on the effect of privatization on saving at the household level. Specifically, I examine the impact of the reform on net of social security household saving rates.
Privatization and Household Saving
The effect of social security privatization on household saving decisions will depend on the ways the reform impacts current income and expected future wealth. In a life cycle context, some potential effects of privatization would lead to increases in household saving, some would decrease saving, and other effects are theoretically ambiguous.'
Transition to a system in which contributions are invested in private markets implies a significantly different set of risks faced by households. At the very least households would be expected to react to social security reform by restructuring their portfolios. If households believe they face increased risks under a private system, they may also increase their levels of saving outside the social security system.
While transition from the PAYGO to the private system was voluntary under the Chilean reform, a significant reduction in the payroll tax provided a powerful incentive to make the transfer. As part of the reform, the employer contribution was phased out and partially passed on to employees for those that remained in the PAYGO system. Gruber (1995) found that employees bore the burden of the employer contribution under the PAYGO system. To ensure that the reduction in employer contribution rates was passed on to employees, the government mandated a one time increase of 18 percent in the gross wages of all workers. However, for those that remained in the PAYGO system, the average contribution rate (across the different social security institutions) was almost 26 percent of wages. Those who transferred to the new system paid a maximum of 17 percent of wages which included a contribution of four percent for health insurance. The average increase in disposable income for those who made the switch to the new system was 11.6 percent on average (Arellano 1985) . Assuming no change in the rate of return, a decrease in contribution rates would mean a decrease in wealth upon retirement. If the initial rate of contribution was what the household wanted to save for retirement, they will save some of the increase in disposable income which could lead to increased saving rates. If it was more than they wanted to save for retirement, they may consume most of the increase in income.
The reform may have also changed the extent to which households view the payroll tax as a pure tax versus a form of saving. Privatization is widely believed to increase the perceived marginal benefit per dollar of contribution to social security (Kotlikoff 1996 , Feldstein 1996 . In another paper I found evidence that the Chilean reform marginally increased this tax-benefit linkage inherent in the payroll tax (Coronado '1997) . Holding other factors constant, an increase in the perceived value per dollar of contributions translates into an increase in effective wages as contributions to social security are viewed as a better substitute for saving. This increase in the lifetime wage proille would facilitate higher levels of consumption at every age and households may save more to facilitate increased consumption in retirement.
The reform also included a tax incentive for saving in that people can make additional contributions to their accounts tax free up to a limit which is currently close to $1600 a month. However in Chile, only people at the upper end of the income distribution are subject to income taxation. Approximately 40 percent of the labor force pays income tax. For these households, the reform may have provided an important stimulus for saving due to the tax incentives. I will analyze the change in saving behavior resulting from privatization separately for tax and non tax payers because of the differing potential impacts of the reform.
The way the transition is financed potentially alters the relative price of current and future consumption and could therefore impact household saving choices. The transition deficit in Chile has been largely financed through the implementation of a value added tax. Such a consumption tax increases the price of current consumption and may induce households to save more.
One of the most frequently cited benefits to privatization is the increased return to contributions. Under A PAYGO system, the return to contributions will be limited to growth in productivity and the labor force, whereas contributions under a fully funded system earn a generally higher market rate of return." In Chile contributions to the private system have certainly earned a higher rate of return than what would have been realized had the PAYGO system been left in place. Since social security saving in inframarginal, an increased rate of return would only have an income effect.
Holding contribution rates constant, an increase in the expected rate of return implies an increase in retirement wealth which could decrease net of social security household saving rates.
Privatization may also induce labor supply responses which could alter lifetime wealth and 'therefore saving. The payroll tax under a PAYGO system is thought to be fairly distortionary for a number of reasons (Feldstein 1996) . If privatization reduces the distortionary impact of the tax, and in fact lowers the tax rate as in Chile, this may increase or decrease labor supply depending on whether the income or substitution effect dominates. Labor supply responses could also come in the reform of changing the timing of retirement which induce changes in saving decisions. Because the overall theoretical prediction is ambiguous, the effect of privatization on household saving is a question which must be addressed empirically.
Previous Literature on the Effects of Privatization
Many papers that have analyzed the effects of privatization have not addressed the issue of household saving responses to such a reform. A number of recent papers 7 have outlined reforms and estimated their implications for national saving and economic welfare. These papers include Feldstein and Samwick (1997), Kotlikoff (1996) , Altig and Gokhale (1997 ), Huang, Irnorohoroglu, and Sargent (1995 ), and Mariger (1997 . None of these studies makes assumptions about directions and magnitudes of responses to privatization in household net of social security saving rates. While not making an assumption is understandable due to the theoretical ambiguity, significant reactions in household saving behavior could have important implications in estimating the overall impact on national saving and capital formation attributable to such a reform. The nature of any saving response would also provide an indication of the changes in value and risk perceived by households.
Empirical work which has looked at the impact of the Chilean reform has focused on aggregate measures of saving. National saving increased dramatically following privatization. Many have claimed that social security reform is directly responsible for this increase, while others claim that it is largely due to increased economic growth experienced over the same period. Different authors have reconstructed national saving in a variety of ways to try and get at the effect of the reform. Holzmann (1997) estimates the impact on saving due to the reform as net contributions to the new system minus the deficit for the old system and the recognition bonds issued to those who switched systems. He finds the initial impact was negative but that the effect of the reform has been more than two percent of GDP annually throughout the 1990s. Holzmann's measure captures the effect on national saving of the change in financing of social security, but neglects any responses in household saving induced by the reform. Hachette (1997) calculates the mandatory component of total private saving as contributions to the new system but then points out that it is impossible to distinguish between business and household saving in the remaining voluntary component of private saving. 
IV. Data on Household Saving
Data on saving behavior come from a household income expenditure survey conducted by the National Institute of Statistics. The data were collected over a period of twelve months, from December 1987 through November 1988. Households were selected randomly and interviewed in their homes over a period of three months.
Data was collected on household and personal expenses, ownership of durables, characteristics of the house, self-reported imputed rent for homeowners, income from a variety of sources for each household member, and the demographic characteristics of the household. Data is provided for 5076 households residing in the greater Santiago metropolitan area.
Defining Household Saving
I define saving as total household income net of taxes minus total expenditure. This is a broad based saving measure which will allow me to capture overall saving responses and abstract from the shifting of the composition of household portfolios. I add income from all sources across all members of the household. Labor income is combined with capital and transfer income and imputed rent from owner-occupied housing. For wage and salary workers, the data on labor income is net of all deductions for taxes and social security contributions. For self-employed workers labor income is business income net of costs. The saving rate I estimate is therefore net of taxes and social security contributions.
I account for the investment in, and consumption of durables by estimating a service flow from durable ownership. Uiing average price data for used durables taken from a Santiago daily newspaper, I estimate a resale value for a variety of durables and then compute a service flow from their ownership using a constant rate of depreciation.l This service is flow is then added to total household income and expenditure. I subtract current expenditure on durables from reported expenditure. I
1. My methodology is a simplified version of an approach developed by Van der Gaag et al. (1983) . also subtract any mortgage payments for home owners and include imputed rent in total expenditure as an estimate of housing consumption.
Accounting for housing and durables in this way means saving is also net of durables investment.
Saving at the household level is a notoriously noisy measure as both income and consumption are measured with error which is then compounded in calculating saving (see discussion in Browning and Lusardi 1996) . Figure 1 plots 
Defining Coverage Status
In my analysis of saving I take advantage of the fact that the data include people covered under the PAYGO system and people covered under the private system. As stated earlier, transition to the private system was voluntary. Those who remained in the PAYGO system were older workers. Combining information from the government agency that regulates the private system with labor survey data from the University of Chile, I estimate that approximately 90 percent of workers covered by social security in 1988 who were under 40 were covered by the private system.
Estimates of affiliation are less precise among older workers. I find that over half of all workers between the ages of 45 and 65 in 1988 who are covered by social security are covered by the PAYGO system. I therefore define households with a head under forty as affiliated with the private system and those with a head 45 to 65 as affiliated with the PAYGO system. The presence of older workers who are actually affiliated with the private system will bias toward zero any estimated impact of privatization.
I cannot directly compare the saving decisions of households covered under the private and PAYGO systems as they are at very different stages of the life cycle.
Instead I employ a difference in difference approach in which the self-employed serve as my control group. I discuss this approach in more detail in the next section. While the self-employed were not covered under the PAYGO system, they are free to affiliate with the private system. It was hoped the reform would draw more selfemployed into social security coverage. In fact this has not occurred. In 1988, the self-employed accounted for less than three percent of private system participants while they accounted for more than 25 percent of the labor force (Iglesias and Acuna 199 1). It is therefore reasonable to designate households where the head is selfemployed and the spouse does not work in covered employment as not being covered under any social security system. I compare the saving behavior of those covered by the private and PAYGO systems relative to their self-employed counterparts.
Finally, I subdivide the sample into tax and non-tax payers. For those who do not pay taxes, any estimated change in saving behavior can be attributed to the effects of social security privatization. For those who do pay taxes, any estimated impact of the reform will be due to both privatization and the tax incentive for saving. As the income tax is levied on an individual basis, I define a household where either spouse is subject to the income tax as a tax paying household.
Summary statistics for the saving rates of non-tax paying households by social security coverage status are shown in Table 3 . Effects of the reform will be reflected in relative differences between the private and PAYGO systems among covered and non-covered groups. Non-tax paying households with heads less than 40 are both relatively low income and at the early stages of the life cycle so that, on average, both the covered and non-covered are dissavers. The median saving rate for both groups is slightly positive, however, and in both statistics the covered save more (dissave less) than the non-covered. The saving behavior of the covered and non-covered is much more similar under the PAYGO system. While the mean has the covered saving about one percent more than the non-covered, the median reflects them saving one percent less. Table 5 gives information on the demographic characteristics of the different categories of non-tax paying households. What is remarkable is how similar the covered and non-covered are under each system. The only difference of note is that the covered under the private system earn more than the non-covered, which may help explain their relatively higher saving rates.
Information on the saving rates of tax paying households is given in Table 4 .
Again the covered save more than the non-covered under the private system as reflected by both the mean and median saving rates. Under the PAYGO system, the non-covered actually save more. Table 6 contains demographic information on tax paying households. Covered heads of household under the private system are more often college educated and non-covered under the PAYGO system are more often married, but again the main difference appears to be in income. The non-covered under the PAYGO system have significantly higher incomes than the covered which may explain their higher saving rates. Under the private system, the covered actually make slightly less and yet save more.
V. Estimating Saving Responses: A Difference in Difference Approach
I estimate a saving function and employ a difference in difference technique to identify the effect of privatization. As stated earlier, comparing the saving behavior of participants in the private and PAYGO systems directly would be inappropriate as they are at very different stages of their life cycles. Instead I ask the question: does the saving behavior of households affiliated with the new system differ from that of households affiliated with the old system relative to their self-employed counterparts?
Using the permanent income hypothesis as a guide, we know that saving should be a function of permanent income and age. Demographic characteristics are also relevant in determining household saving behavior. I specify that saving rates will depend on the demographic characteristics of the household, household income and a series of dummy variables which relate to the social security coverage status of the household. The saving function is as follows:
(1) Maki (1997) . In most cases the sample population is divided into those affected by the policy and those who are not. Data is used before and after the implementation of the policy under consideration. The first difference is over time, i.e. it reflects changes in the behavior of each group. The second difference is the difference in the first differences, i.e. it reflects how the behavior of those affected by the policy changes 13 relative to those who were not affected. The approach is a powerful way of assessing the effects of policy changes provided the underlying assumptions hold. Identification of these models requires that the two groups do not differ systematically in a way that is correlated with the policy change (Goolsbee 1997).
The difference in difference technique is less common in a cross-sectional setting like the one I employ. Identification in this model requires the assumption that differences in saving rates between covered and non-covered households would be the same for young and old households if social security reform had never been implemented. This assumes that the timing of saving decisions across the life cycle is the same between wage and salary workers and the self-employed. This may not be the case if the timing of earnings is very different between the two groups. To test this assumption I use thirty-five years of cross sectional employment surveys, spanning the period from 1960 to 1994, to estimate life-cycle earnings profiles for wage and salary workers and the self-employed. The dependent variable was the log of earnings of household heads, and the regressors included a dummy for gender, years of education, cohort dummies, year dummies, age and age squared. Using the coefficients from age and age squared, the relationship between earnings and age is plotted for wage and salary workers and the self-employed in Figure 3 . While earnings of wage and salary workers peak a little earlier, both groups have similar convex timing of earnings across the life cycle. Similar earnings profiles do not necessarily translate into similar timing of saving, however the degree to which saving behavior can differ systematically between the two groups is limited.
VI Analysis and Results

Preliminaries
In dividing people into covered and non-covered groups, I have implicitly assumed that they are random sub-samples of the population. It is possible that people choose their coverage status based on a host of factors which are correlated with their personal attributes, implying a selection problem that would bias the results. Given that people have to participate a minimum number of years under either system to qualify for benefits, it is likely that people choose their coverage status early in life and do not change frequently making selection a negligible issue empirically. An examination of the demographic characteristics of covered and non-covered subsamples also does not reveal any systematic differences.
I have also sub-divided the sample into tax and non-tax payers. Taxpayer status is determined by income, which is in turn related to saving in a nonlinear fashion. In a difference in difference approach, the practical issue is whether the relative difference in the relationship between saving and income among covered and non-covered, new and old system participants is different by tax paying status. There is no theoretical reason to think this would be the case. I estimated the saving function pooling tax and non tax payers and found no evidence of significant bias.
The results from that estimation are not presented here. The demographic variables in my specification of the saving function include the number of adults, the number of children, the age of the head, and dummy variables for whether the head is married, whether the head is male, and whether the head has a college education. The other variables are the three social security dummy variables and income. Table 7 shows the correlation coefficients among the explanatory and dependent variables for non tax payers. Table 8 shows the same information for tax payers. The signs and magnitudes of the correlation coefficients appear to be sensible and there do not appear to be correlations among regressors high enough to raise concerns of multicollinearity.
Some interesting patterns emerge with regard to education. While the dummy variable for whether the head has a college education has a strong, positive correlation with income, it is only weakly correlated with saving rates among both tax and nontax payers. This is in contrast to empirical evidence in the United States of a strong relationship between education and saving. The lack of a strong correlation between college education and saving could be because the education variable is poorly measured, or it may be that a strong relationship between education and saving may simply not exist in Chile. The relationship between eduaction and saving will show up as an anomaly in the econometric estimation.
Estimation and Results
It is not clear that the most useful way to understand the impact of social security privatization on household saving rates, is through the estimation of the reform's effect on mean saving rates. As was seen in section IV, both the distribution of income and saving rates are highly skewed and fraught with noise. The mean is overly influenced by extreme observations and the implications from a standard OLS regression may therefore be difficult to interpret. I control for the instability of the saving variable by using two alternative forms of estimation. The first is robust regression which is an iterative, weighted least squares procedure that controls for outliers. The second is median regression where absolute rather than squared deviations are minimized, and where the object is to predict the median of the dependent variable conditional on the values of the independent variables.
The results obtained from estimating a saving function for non tax payers using these two estimation techniques are presented in Table 9 . Results are presented with and without household income as a regressor, and where the dependent variable was the saving rate which accounts for investment in and consumption of durables, and where the saving rate is defined simply taking current income minus current expenditure. T-statistics are shown in parentheses. Most of the estimated coefficients 16 are consistent across specifications.
Age has a positive and generally significant impact on saving rates. Children negatively impact household saving. The inclusion of household income significantly alters the estimated relationship of only two variables. The number of adults has a positive and significant impact on saving rates until income is added when the effect becomes negative and insignificant. The dummy for college education is positive and marginally significant until income is added when it becomes negative and strongly significant. A strong negative relationship between college education and saving is certainly counterintuitive, unless earnings risk is systematically higher for people of lower educational attainment.
Higher earnings risk among less educated households may lead to a higher propensity for precautionary saving among these households, and this effect may show up only when income effects are accounted for.
None of the social security dummy variables are significant in any of the specifications for non tax payers. Social security coverage status does not appear to have a significant effect on the saving decisions made by the middle and lower income households. While the effect of the reform as measured by new*covered is positive, implying an increase in saving rates due to privatization, this effect is consistently insignificant.
The' results of the estimation of saving functions for tax payers is shown in Table 10 . Again, most coefficients are consistent across specifications. Children have a significant and negative effect on saving. The number of adults and age are not significant determinants of saving among tax payers. The negative relationship between college and saving that was observed for non tax payers is observed for taxp ayers once income is included.
Among tax payers, social security coverage status appears to have an important influence on net of social security saving decisions. The social security dummy variables new and covered are negative and strongly significant until income is included. They remain negative but are only marginally significant once household income is added to the regression. A negative coefficient on the variable new is expected as households covered by the new system are younger and therefore probably save less. A negtative coefficient on the variable covered probably reflects the fact that, while the saving variable captures net of social security saving among covered households, it measures total personal saving for the non-covered and so should be lower in general for the covered. The variable new*covered, which captures the effects of the reform is strongly positive and significant across all specifications. The estimated increase in saving rates attributable to privatization ranges from 7.8 percentage points to 18 percentage points.
VII. Interpretation and Conclusions
The evidence presented here suggests that higher income households save significantly more outside of social security due to privatization. As discussed in section III, there are a number of reasons why this might be the case. One of the most obvious interpretations is that the increased saving among higher income households is a response to the tax incentive included in the Chilean reform. Discussions with Augusto Iglesias, former director of research for one of the pension fund administrators, cast doubt on this inteqxetation. Responses to the tax incentive can be measured by the contributions people make to their social security accounts above the mandatory contribution. Very few participants in the private system made additional contributions to their accounts in 1988, the year the data used in this analysis were collected. Additional contributions have become increasingly common in recent years among higher income participants in the private system as they get older and closer to retirement, however that is apparently not the response that is being captured here.
The savings response I find appears to be solely due to the impacts of the privatization of social security.
As social security accounts are the only vehicle for tax-deferred saving, the lack of additional contributions to these accounts may be an indication that the increased saving is being channeled into more liquid forms of saving to satisfy precautionary motives. Precautionary saving against earnings risk is likely to be a relatively more important motivation for saving among younger households (Engen and Gale 1997) . If the increase in disposable income realized by those who made the transition to the private system has been saved in more liquid instruments, perhaps the PAYGO system had forced younger households to oversave for retirement.
Households may perceive increased risk exposure under the private system and respond by increasing their net of social security saving. Even if retirement is the principal motivation for saving, households may seek to hedge their risk exposure by channeling their saving into safer assets than those held by pension fund administrators.
The composition of risks inherent in the returns to social security contributions are very different under the PAYGO and private systems. Table 11 shows the average annual rates of return to Chilean pension funds since privatization.
While only the upside risk has been realized until very recently, the overall risk faced by participants in the private system as measured by the variation in returns is likely much higher than what they faced under the PAYGO system. Increased risk exposure would help explain increased net of social security saving.
An increase in the perceived marginal benefit per peso of contribution to social security brought about by privatization would translate into a shifting upward of lifetime wage profiles for those who made the transition to the new system. The implied increase in lifetime income would help explain increased saving as individuals would want to save more during their working years to raise the level of their retirement consumption. In other work I found evidence that the reform increased the tax-benefit linkage (Coronado 1997) , and this increase in effective lifetime wages may help explain the increase in saving rates.
Privatization may also have affected saving propensities. The defined contribution plan may have made the process of retirement saving more transparent and educated the participants in the new system on saving and investing in general.
Thus, the Chilean reform may have increased households' "taste" for saving.
Sorting out the potential explanations for increased saving would require data that contain greater detail on asset allocation. The analysis here suggests only that households responded to the privatization of social security by increasing their overall net of social security saving rates. By looking at saving rates, and controlling for income, I have abstracted from the effects of the strong economic growth experienced after privatization. The difference in difference approach allowed me to identify behavioral shifts in saving rates attributable to privatization. While the evidence of increased saving among lower income households is fairly weak, I found strong and robust evidence of increased saving among higher income households.
The results presented here indicate that tax payers covered by the new system 
